UV-curable gels, used as nail cosmetics for their in vivo durability, were reported to be promising as topical nail medicines. Our first aim was thus to investigate whether such durability applies to drug-loaded formulations. This was found to be true. However, ethanol inclusion in the pharmaceutical formulation (to enable drug loading) reduced the in vivo residence. The second aim was therefore to determine any other effects of ethanol, and if ethanol could be avoided by the choice of monomers. Thus, three methacrylate monomers, ethyl methacrylate, isobornyl methacrylate and 2 -hydroxyethyl methacrylate (HEMA) were selected, and their influence on the formulation properties were determined.
IJP AUTHOR CHECKLIST
Dear Author, It frequently happens that on receipt of an article for publication, we find that certain elements of the manuscript, or related information, is missing. This is regrettable of course since it means there will be a delay in processing the article while we obtain the missing details.
In order to avoid such delays in the publication of your article, if accepted, could you please run through the list of items below and make sure you have completed the items.
Overall Manuscript Details
 Is this the final revised version?
x  Are all text pages present?
x  Are the corresponding author's postal address, telephone and fax numbers complete on the manuscript?
x  Have you provided the corresponding author's e-mail address?
x  Manuscript typeplease check one of the following: Long in vivo residence of UV-cured films (compared to nail lacquer control), and their in vitro anti-fungal efficacy, shown by the lack of fungal growth, compared to fungal growth in drug-free films durability applies to drug-loaded formulations. This was found to be true. However, ethanol 23 inclusion in the pharmaceutical formulation (to enable drug loading) reduced the in vivo 24 residence. The second aim was therefore to determine any other effects of ethanol, and if 25 ethanol could be avoided by the choice of monomers. Thus, three methacrylate monomers, 26 ethyl methacrylate, isobornyl methacrylate and 2 -hydroxyethyl methacrylate (HEMA) were 27 selected, and their influence on the formulation properties were determined. Ethanol and 28 the methacrylate monomer influenced some (but not all) of the formulation properties. The Onychomycosis which is defined as fungal infection of the nail plate and/or nail bed, is a 39 significant medical burden, affecting 10% of the general population, 20% of those over 60 40 years old, up to 50% of those over 70 years old and up to one-third of diabetics (Thomas et   41 al., 2010) . The disease is often of long duration, is 'more than a cosmetic problem' (Scher, 42 1994), significantly affects patients' quality of life (Lubeck et al., 1993) and is recalcitrant to 43 treatment (Arrese and Pierard, 2003; Daniel and Jellinek, 2010) . Oral therapy with anti- 44 fungal agents, such as terbinafine and itraconazole, is the treatment mainstay. However, 45 drug efficacy is far from ideal, with pooled mycological cure rates in randomised controlled 46 trials being 76 ±3% for terbinafine and 63% ±7% for itraconazole (Gupta et al., 2004) . The 47 disadvantages of oral therapy, such as the potential for adverse systemic effects and drug 48 interactions means that topical therapy is highly attractive, and a number of topical 49 formulations have been tested, patented and a few have been marketed, compiled in, for 50 example (Saner et al., 2014; Shivakumar et al., 2012 ) . Unfortunately, the success rates of 51 topical therapy are even lower, as indicated in the medicines' patient information leaflets, 52 and compiled in (Murdan, 2016 and then adding the methacrylates and photoinitiator and leaving the mixture to stir 131 overnight, which also produced a clear homogenous solution. To prepare the films, the gel 132 mixture was applied on a microscope glass slide using a pipette tip (30 µl to an area of 15 133 mm x 15 mm as a single layer), which was then placed under the UVA lamp for two minutes. 134 This caused curing of the formulation and formation of a film. The surface of the film was 135 wiped with propan-2-ol using a super absorbent 4 ply lint-free nail wipe to remove the 136 oxygen inhibition layer (an unreacted monomer layer). This revealed a glossy polymer film, 137 which was then removed from the glass slide using a scalpel and characterised. washed with water, cut to size (circular, with a diameter of 3 mm) and autoclaved at 120 0 C 224 for 20 minutes in order to sterilise them (autoclaving did not affect the nail properties -225 indicated by the lack of change in solvent uptake). Two µl of a formulation was applied on 226 the nail surface, ensuring a small formulation-free perimeter at the edge of the nail surface. 227 For the control Curanail, the lacquer was allowed to air-dry. For the UV gels, the nail was 228 placed under an UVA lamp for 2 minutes, after which the surface of the film produced was 229 wiped with propan-2-ol using a nail wipe. 230 Details of the formulations tested are shown in explained by the fact that, in a reaction mixture with lower viscosity, reactants are likely to 391 be more mobile, which would increase the likelihood of polymerisation and of cross-linking 392 and which would in turn increase the resulting polymer's Tg. 393 Inclusion of ethanol in the formulation had a major influence on the films' glass transition 394 temperatures, resulting in films with only one Tg, and increasing the UV-cure Tg (p<0.05). 395 The higher Tgs reflect the greater extent of polymerisation (shown by higher degrees of 396 conversion and lower levels of residual monomers in Supplementary Data 3b) in ethanol-397 containing formulations and could also be a result of these gels' much lower viscosities. The ungual permeation of amorolfine from the control Curanail was similar to that from the 478 'best' UV-cured film (p>0.05 for the permeation curve, permeability coefficients, diffusion 479 coefficients and drug-in-nail at day 30). Curanail® nail lacquer however showed a slightly 480 greater steady-state flux (p<0.05) probably due to its higher drug-load (32% w/w in the film 481 vs. 4% w/w) and much greater drug release (shown in Supplementary Data 6a) . However, 482 the UV-cured film displayed a shorter lag time possibly due to its greater occlusivity 483 compared to the lacquer film ( Fig. 9 ), which could increase nail hydration, which is known to (Table 6 ). In contrast, no T. rubrum growth was observed when drug- 491 loaded formulations had been cured on the nail clippings. This shows that sufficient anti-492 fungal drug was released from the UV-cured film, permeated into the nailplate, and 493 subsequently permeated out of the nail plate and into the agar gel to inhibit fungal growth. 494 The UV-cured gels are thus promising topical carriers for anti-onychomycotic drugs. 495 All the gels tested showed complete inhibition of fungal growth (example shown in Table 6 ), 496 and no difference could be discerned among the formulations (in Supplementary data 7) . 497 This could be related to the fact that the amounts of drug present in the nail and that had 498 permeated through the nail plate were fairly similar for all the formulations (as shown in 499 Figures 6-7) . In these anti-fungal assays, the ethanol-free gels with the lowest drug load was 500 as good as the ethanol-containing gels with the highest drug load. It seems that the The permeation profiles for the gel containing the highest drug load (4% amorolfine HCl) was significantly different (p<0.05) to those containing 3% w/v amorolfine HCl which were similar (p>0.05), and which were in turn significantly higher (p<0.05) than the gel containing the lowest drug load (2% w/v amorolfine HCl). The steady-state flux was lowest (p<0.05) from the film with the lowest drug load. The permeation profiles for the gel containing the highest drug load (6% terbinafine HCl) was significantly different (p<0.05) to those containing 3% w/v terbinafine HCl, which were similar (p>0.05), and which were in turn significantly higher (p<0.05) than the gel containing the lowest drug load (2% w/v terbinafine HCl). The steady-state flux was lowest (p<0.05) from the film with the lowest drug load. 
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